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Prefac e 
Throughout the twentieth century, coal mining has been crucial to Eastern Kentucky's 
economy. Whi le the coal industry has never been without problems, recent emphasis on 
environmental impacts of mining and mine safety has produced a wide assortment of min-
ing related legislation. While the impact of such regulations on production costs in the 
mining industry is widely recognized, little research has been done on the differential im-
pacts of these laws on the small versus large operator. This report attempts to address that 
issue. 
The somewhat surprising results of this study should be of interest to mine operators, 
those involved in drafting and enforcing mining related regulations, and residents of coal 
producing regions such as Eastern Kentucky. 
Dr. Douglas Dotterweich 
Editor 
Abstract 
The study addresses two specific issues influencing the production of coal from small mines: 
1) the direct costs and other effects of government regulation and deregulation on coal 
operators in general , and 2) the effects of governmental policies on the productivity by size 
(tonnage) class of small coal mines. Appalachian Kentucky was used as the study area because 
of the wide range of mine firm sizes. 
The coa l mining industry can be classified as a weak o l igopoly with a competitive fringe. 
The number of firms in the competitive fringe varies depending upon the definition of what 
annual output constitutes a smal l operation. Approximately 25 percent of Kentucky output has 
come in recent years from small mines of 100,000 tons per year output or less. 
Data gathering and ana lysis were divided into three phases: 
1) Permitting costs--lnformation was gathered from a consulting engineering firm, a 
coal operator, and regulatory personnel. 
2) Productivity dota--Output per man-day was calculated for a sample of mines from 
Kentucky Department of Mines and Minerals Annual Reports and classified according to 
annual output. This was done for 1968, 1971 , 1973, 1975, 1976, and 1977. These data 
were supplemented from questionnaire results which made possible productivity 
calculations for a sample of mines for 1979. 
3) Operating costs and compliance costs--A questionnaire was sent to 1,400 mines. One 
hundred thirty-two responses were received and 145 questionnaires were returned by 
the U.S. Postal Service as undeliverab le usually because the addressee was no longer in 
business. 
The results of the analysis are: 
l ) Total 1979 operating costs estimated a ttr ibutable to federal coal regulations for 
Appalachian Kentucky mines is $632.9 mi llion. This is based on the average of 
reported incremental costs per ton for compliance of $6.89 for surface mines and $5.05 
for underground mines, and a 50-50 split of production (106 million tons) between 
surface and underground. The incremental compliance cost estimates ranged from a 
low of $3 per ton to a high of $14 per ton for surfoce mines. For underground mines 
the range was $1 to $12 per ton. 
2) For the firms who responded to the study questionnaire, production costs, of a) 
small, b) medium, and c) large mines showed a positive re lationship between size and 
cost ($21.63 versus $23.47 versus $28.50). 
Estimated compliance cost of surface mines is greater than for underground mines and pro-
bably is due to the 1977 Surface Mining Control and Reclamation Act ($5.05 versus $6.89). 
4) In neither surface nor underground mines is there a significant difference in 
estimated compliance cost between small mines and large mines ($6.6 1 versus $7.66 
and $4.81 versus $5.40). 
5 ) There is not a significant difference in estimated compl iance costs between 
sing le-mine firms and multiple-mine firms in either the surface or underground 
category, (surface: $6.57 versus $8.08; underground: $4.38 versus $5.88). 
6) According to questionnaire responses man-days lost due to inspections impose 
negligible costs. 
7 ) Of the estimated compliance costs, perhaps as much as $1 per ton is attributable to 
additional personne l to meet regulations. 
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These costs would vary little by size of permit area and, thus, are regressive. 
9) Productivity analysis shows no significant economies of size. If there are operating 
disadvantages, the small operator has been successful in dealing with them. Mines of 
50,000-100,000 tons per year appear to be as productive in output per man-day as large 
mines. 
In summary, the marketing of coal, though beyond the scope of this study, a long with the 
expense and delays of securing a permit, appear to be the major problems that are to the 
distinct disadvantage of the small cool operator. Any changes in federal regulations to 
specifically help the small operator need to be focused on these two areas. 
Chapter I 
Introduction 
Statement of the Problem 
FOCUS ON ECONOMIES OF SIZE 
A comprehensive national program on energy will include, out of necessity, the increased 
utilization of coal. This could mean increased prosperity for the largest coal-producing state, 
Kentucky, and, in particular, for Appalachian Kentucky. Many small m ines, which had 
previously been marginal in operation, would again f ind it advantageous to operate. Some 
public policies, however, may prevent many of these small businesses from efficiently 
participating in the expanded energy program. 
Th is study addresses two specific issues influencing the production of coal from small mines: 
( l) the direct costs and other effects of government regulation and deregulation on small coal 
mines in general, and (2) the effects of governmental policies on the productivity by size 
( tonnage ) class of small coal mines. Specifically, this study is concerned wi th the effect on the 
small coal mine of the Mine Safety and Health Act of 1969 (and amended in 1977) and the 
Surface Mining and Reclamation Act of 1977. Of the two, the latter has generated the most 
discussion because of the anticipated costs of compliance and the perceived need for i ts 
modification and, thus, will receive m ost of the attention in this study. 
The focus of this study is on the relationship between the costs of meeting fed eral mining 
regulations and the tonnage size of mine. It is assumed that health, safety, and environmental 
regulations will continue to exist and, therefore, the question of whether regu lations in general 
should be reduced or eliminated is beyond the scope of this study. Specifica l ly, the study seeks 
to determine, given the existing regula t ions, if there is a bias that works to the detriment of the 
smaller firm. 
Th is study examines the regressiveness of federal regulations. Stated another way, the study 
determines if a higher expense per ton of coal produced m ust be expended by smaller firms 
than by larger in order to comply w ith the Mine Safety a nd Health Act and the Surface Mine 
Control and Reclamation Act (SMCRA). 
Small coal mine operators (each producing less than 100,000 tons per year ) account for 20 to 
25 percent of the total coal produced in Kentucky. Reductions in the amount of coal produced 
by these companies signif icantly affect the state's economy, and , in turn, the notiona l economy. 
Compliance with the Reclamation Act of 1977 could result in as many as 14,000 jobs lost (Table 
1-1 ) and the cost of permitting a 25-acre mine in Eastern Kentucky could be increased by as 
much as ten times (Table 1-2). 
MARKET STRUCTURE OF COAL MINING 
Table 1-3 shows that production by the largest companies claimed an increasing proportion 
of industry output over the last three decades, a trend which has begun to stabilize in the last 
few years. Since 1950 the number of large producers has decreased while their sha re of output 
has increased. The number of smal l firms has decreased and their share of output has also 
decreased. Thus, the "competitive fr inge" has become smaller since 1950. 
A ccording to the Kentucky Cool Journal, (July, 1980), between the end of 1978 and the end 
of 1979 Kentucky lost 909 mines, (429 underground and 480 surface), that emp loyed ten or 
fewer persons. Total employment in th is category of ten or fewer employees dropped from 
12,734 to 6,468 and tonnage decreased from 24.1 to 14 million tons. 
It appears that the U.S. coal industry is moderately concentrated with no single company or 
groups of three or four companies clearly dominating the industry. The largest single company, 
Peabody Coal, produced less than 10 percent of industry output. On the other hand, all the 
small producers, (less than 100,000 tons per year), combined did not prod uce as much as 
Peabody alone. Perhaps the biggest difference is in the way they market their coal. 
Five of the la rgest fifteen producers are capt ive companies of steel or power companies. 
The remaining ten largest, and most al l other large producers, sell their coal pri marily to electri c 
power companies under long-term contractual arrangements. 
The "competitive fringe" of smal l companies must rely on the spot ma rket, however. They 
truly are price takers in the purely competitive economic sense, since they have no control over 
price. When demand slackens and market price drops, many of these smal l producers find that 
their average variable costs are not covered and they exit from the industry. Just the reverse 
has traditionally happened when a strong spot market has developed. The smal l producer 
re-enters the industry when market price promises to cover average total cost and provide 
profits to the operator. 
2 
Table I•I 
ESTIMATED ECONOMIC IMPACT OF A REDUCTION IN 
KENTUCKY'S SMALL COAL OPERATORS* 1977 
Lost2 Lost3 Lost4 Lost6 
Reduction 
Lost 1 
Production Employment Primary Wages Secondary Wages 
Lost State5 
Income Taxes Severance Taxes 
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1 Estimated from Kentucky Deportment of Mines and Minerals Data 
2 Assuming that 25 % of the 56,000 total employees estimated by the Kentucky Department for 
M ines and Minerals ore employed by small coal operators 
3 Assuming an a verage w age rate of $16,000 
4 Assuming a multiplier of 1.9 
5 Computed on primary wages only at a rate of 4.2 percent 
6 Assuming severance taxes of $1.25/ ton for operators mining less than 100k tons per year and 
$.90/ ton for larger operations 
Source : Selected Economic Impacts of OSM' s Proposed Permanent Regulations on Kentucky. Com-
ments on the C.E.A. Catalogue. Office of Policy and Program Analysis. Department 
for Natural Resources and Environmental Protection. Frankfort, Kentucky, 1976. 
Table I•2 
ESTIMATED COST OF PERMITTING A TYPICAL 25-ACRE COAL MINE IN EASTERN KENTUCKY 
UNDER OSM'S PROPOSED PERMANENT REGULATIONS 
Prior to Interim Final 
OSM Regulations Regulation Proposed 
Base maps $100.00 $100.00 $5000.00 
Env ironmental Survey 400.00 600.00 1000.00 
Material Balance 200.00 300.00 300.00 
Hollow Fill Design 200.00 300.00 750.00 
Surface Water Qual ity Plan 
( Includes one dam) 800.00 1000.00 2500.00 
Core Dri l ling -0- -0- 5000.00 
Fish and Wild life -0- -0- 500.00 
Background Water Quality Dato 200.00 5000.00 
Revegetation Plan 100.00 100.00 1000.00 
Land Use -0- 100.00 200.00 
Preblasting Surveys (5 houses) -0- 500.00 500.00 
Miscellaneous Engineering 400.00 500.00 3000.00 
Administrative 200.00 300.00 1250.00 
TOTAL $2400.00 $4000.00 $26000.00 
Source: Selected Economic Impact of OSM's Proposed Permanent Regulations on Kentucky: Com-
ments on the C.E.A. Catalogue. Office of Policy and Program Analysis, Department for 
Natural Resources and Environmental Protection, Frankfort, Kentucky, 1979. Prepared 
by Paul D. Nesbitt, Nesbitt Engineering, Inc., Lexington, Kentucky. 
Literature Review 
Much has been published about operating and external costs of coa l mining. Since one 
result of federal regulations is the internalization of external operating costs, this review will 
logica lly begin with a look at externa l costs. It will soon become apparent that, although 
considerable research has been d one on coa l mining costs and regulations, practica l ly nothing 
has been done relating costs to varying sizes of mines. 
1 The first analysis of the economics of strip mine reclamation was by Brooks. He suggests 
that benefit-cost analysis can be applied to reclamation act iv ities. The cost equation would 
include external as well as mine operating costs. For a wise allocation of resources, the 
benefits from reclamation should be larger than the sum of external and operating costs 
necessitated by reclamat ion. 
The first effort lo measure in dollars the external costs of strip m in ing was by Howard2 who 
used aggregate data from a U.S. Public Health Service survey which estimated the total cost of 
damage from surface mining in Appalachia for 1960. He then allocated this total by geographic 
reg ion and source of pollution, including damages from acid drainage, si ltation and landslides. 
He also identified external effects on the aesthetics of the region and to owners of the land. 
His conclusion was that increased reclamation expenses during the study period were greater 
than the decreases in external costs. Thus, the cost of reclamation was greater than the benefit 
and was not economically feasible. 
Howard's study is worthy of note because ii is the first attempt to quantify the variables. 
The biggest weakne~ is the quality of the data and the arbitrary allocation system. 
Brock and Brooks attempted to evaluate the benefits and costs of surface mining for coa l in 
Northern West Virginia using one particular mine as a case study. They detailed operating costs 
as well as external costs of the mine. External costs were acid mine drainage, aesthetic 
damage, erosion, and opportunity costs from the reduction of potential for industrial 
development, deterioration of roads, and discouragement of community development. They 
concluded that the margin of return for recla mation provides little, if any, incentive for private 
investment. This study is an admirable attempt lo identify the economic costs of a surface 
mining operation, but i i suffers from the authors' inability to put any dollar values on many of 
the e xterna l effects. 
An article by Dials and Moore4 attempted to quantify some of the environmental costs 
associated with mining. In this study the authors argued that most of the damage and 
destruction from coal mining is avoidable. The technology is available to make coal mining 
safe for both miners and the environment. An add itional cost of $1 .00 per ton on the average 
was estimated by Dials and Moore as the amount necessary lo cover strip mining costs (human 
and environmenta l). These costs are land reclamation (including return of wildlife, erosion 
control, aesthetics and waler quality), control of acid mine drainage, control of sed imentation, 
diminished recreat ional value of land, and loss of earn ings due lo accidents. In addition, the 
authors cited lowered property va lues near mine sites and damage lo roads and highways, but 
placed no value on them. 
Spore looked al the economics of environmental effects of surface min ing.5 He is concerned 
with the externa l costs of surface m ining and the opportuni ty costs of using the land for coal 
instead of some other use. One conclusion is that the private market fails to take into account 
the external costs of surface mining and the full opportunity costs of land use. Scarce resources 
are not being used efficiently as a result. 
In a second article concentrating on opportunity cost, Spore6 used the Big South Fork of the 
Cumberland River in Tennessee as a case study lo compare the costs and benefits of surface 
mining. His conclusion was that the area should not be disturbed since the benefits of a 
preserved area would be greater than the benefits of surface mining, where the benefit from 
surface mining is defined as the reduced cost compared deep m ining. 
A study by Vaughn? al the University of Tennessee compares the differences in crops, 
li vestock, and forestry in coal producing counties lo noncoal producing counties. The conclusion 
is that agricultural output drops as coal output expa nds. But, unless substantial aesthetic losses 
or other as yet uncounted damages caused by surface coal m ine p o llution can be documented, 
society's net wealth would be reduced if surface coal mining were banned. 
Two other studies were specifically concerned with water. The Army Corps of Engineers8 
studied the gross waler damages of strip mine operations upon navigable ri vers and their 
tributaries and on Corps' water resources projects. They estimated costs of dredging certain 
streams, cleaning up waler for drinking purposes, and the shortened life of a specif ic water 
impoundmen t project. 
3 
4 
The second water study is by Smathers9 who analyzed water treatment costs for the city of 
Cumberland, Kentucky, on the Poor Fork of the Cumberland River. The data were available 
from 1966- 1973. Prior to 1966 there had been no strip mining on the headwaters of the Poor 
Fork. He attempted to isolate the extra chemical, labor, and backwashing costs attributable to 
the increased turbidity and chemical pollution resu lting from strip mining. He estimated that the 
residents of Cumberland had to pay about 16 cents more per 1,000 gallons in 1973 to have 
drinking waler because of strip mining. 
Another estimate of contour strip mine reclamation costs (whi ch is more expensive than area 
reclamation on relatively flat land) was presented at the National Coal Conference in Louisville, 
Kentucky, in October, 1975.10 This paper was based on research performed by E.A. Nephew, 
Robert L. Spore, John W . Foreman, and Donald F. Carlin under a grant by the Energy Research 
and Development Administration. A series of model strip mines and simulated production 
costs--assuming no reclamation at all--were used. Th is no-reclamation assumption was modified 
to include reclamation at either of three levels: basic, intermediate, or full. The differences in 
mining costs ranged from less than $1 per ton of coal, on land with a 15 degree slope using 
Only basic reclamation and a 60 foot highwall, up to almost $10 per ton of coal on a 25 degree 
slope with full reclamation and a 90 foot highwall. Clearly, the outlays are very large on steep 
slopes for full restoration back to original contour and vegetation (as federal law requires). 
Costs also are an increasing function of level of reclamation, since the incremental cost 
between intermediate and fu ll reclamation is greater than between basic and intermediate 
reclamation . 
A TVA-sponsored study by Bohn and Schlottmann compared conventional reclamation on one 
side of Massengale Mountain in Northeast Tennessee with back-to-contour reclamation on the 
other side of the mounlain. 11 The study made the following points: 
1. The incremental cost of back-to-contour rec lamation (required by 1977 federal law) 
was estimated to be $2.67 per ton in 1973 dolla rs. This was about 20 percent more for 
back-to-contour. 
2. Production losses, should no additional men or equipment be hired, was estimated 
to be between 11 and 15 percent. 
3. Production could be maintained with a 32 percent increase in the capital/output 
ratio. 
4 . For small mines additio nal money and equipment may be a large constraint to meet 
back-to-contour requirements. Probable result is a loss in output of 4-5 percent. 
5 . The net effect of back-to-contour, however, may be larger employment overall in an 
effort to maintain production levels. 
Productivity per man-day is another variable that has received considerable attention. 
Productivity, as measured by tons of coal produced per man-day, has declined since 1969, the 
date of enactment of the Mine Safety and Health Act. Experts generally agree that there are 
two major factors to explain the decrease in productivity.12 First, new safety legislation requires 
more of a miner's time to be spent on safety precautions and second, more personne l are 
needed. 
The U.S. Office of Surface Mining published an analysis of the regulatory program of the 
Surface Mining Control and Reclamation Act of 1977. 13 This publication analyzed the proposed 
final permanent regulations for surface coal mining and the surface effects of underground 
mining. The method used was to develop representative-mine models to describe surface and 
underground mining with which to assess the impacts of discretionary-regulation implementation 
on mining costs. The study did not attempt to analyze the total economic consequences of the 
Act or the entire regulatory program. Neither did the study attempt to analyze costs by mine 
size. 
The regulatory analysis concluded that the total impact of the A ct on electrical energy cost 
would be minimal (one percent or less). The major areas of increased cost impact would be: 
water sample analysis, hydrologic impact assessment, permit fees, minimum bond requirements, 
and sedimentation control. 
There is only one study w hich specifically analyzed regulatory costs by size of mine. The 
U.S. Environmental Protection Agency sponsored a study of the impact of its pollution discharge 
rules on costs of mining coal. 14 The dollar amounts are almost insignificant, amounting to only 
a few cen ts per ton of coal, but the methodology developed by the study is of interest. The 
cool industry was divided into several geographic regions. Within each region a further division 
was made for surface or underground. Within each of these types, model mines were devel-
oped for different size operations. In the Appalachian Region, for examp le, annual tonnage 
outputs of 100,CXX> 500,CXX> 1,CXX>,CXX> and 3,CXX>,CXX> were used. Estimates were mode of oper-
ating costs for each of these model mines and the extra dollars to meet EPA requirements were 
mode. Very little difference was found and, as pointed out above, the magnitude of cost was 
small as a proportion of total cost. 
One writer makes the point that the higher private cost of producing coal as a result of 
federa l regulations may be socially justified. However, the direct consequences of these costs 
must become an important port of the internal decision-making process of the industry. 15 
Further, these higher production costs mean higher prices and smaller markets. The additional 
point is mode that investments related to regulatory compl iance may be subject to economies of 
size which operate to the competitive disodvontoge of smaller firms. 
Several writers have looked at cool industry market structure. One of the most recent was 
Walls, et ol.16 The United Stoles cool industry hos been characterized as being oligopolistic with 
o competitive fringe. This appears to be a correct description of the industry. Tobie 1-3 gives o 




Number of Firms Percent of Total Production 
1950 1960 1970 1976 
Single Largest 4.9 7.0 11.4 10.6 
2 Largest 9.1 13.9 22.1 19.0 
3 Largest 11.6 18.2 27.1 22.6 
4 Largest 13.6 21.3 30.5 25.3 
8 Largest 19.4 30.4 41.0 34.4 
12 Largest 23.6 36.5 48.9 40.9 
15 Largest 26.5 39.6 52.2 44.7 
20 Largest 30.4 44.4 56.5 49.6 
50 Largest 45.2 59.9 68.3 N.A. 
Producers of at least 
100,CXX> tons 82.8 87.0 93.8 92.6 
Remaining 17.2 13.0 6.2 7.4 
Source : David S. Walls, Dwight Billings, Mory Payne, Joe F. Childers, Jr. A Baseline Assessment 
of Cool Industry Structure in the Ohio River Basin Energy Study Region, (Washington, 
D.C. : EDA R805588-01-0, June, 1979), p . 137. 
BASIS FOR COST DEFINITION 
A conceptual basis for cost definition needs to be noted. One such study was done by 






Hollow fill design 
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Surface water quality plan 
Core drilling 
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Extra equipment needs 
Decreased productivity 
Administra tive time 
Penalties 
INDIRECT COSTS (Opportunity Costs) 
Loss of employment, innovations, competition, etc. 
Cost of time delays 
Entrepreneurial cost 
This study does not attempt to estimate all the individual cost items, but does examine 
permitting costs and operating costs by size of firm and mine. 
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Scope and Method of Study 
Objective of Research 
CONCEPTUAL FRAMEWORK 
This study is concerned w ith the change in the industry supply curve as a result of the 
additional costs of compliance by the industry with federal regulation. 
The theore tical model used in the study is shown in Figure 2-1. The short-run industry supply 
curve wi thout the additional costs of government regulations is represented by the curve SS. 
Curve SS is constructed under the assumption that the marginal cost curve for individual firms 
rises as output is expanded because of fixed factors of production and that many firms 
(presumably smaller) cannot operate profitably at low product prices. 
Under the assumption that the cool industry in Eastern Kentucky con be classified as "on 
oligopoly w ith a competitive fringe", the current demand curve, D1 D1, hos a negative slope. 
Without government regulations, the industry wou ld supply quantity q5 at on overage price of 
P4· Two possible shifts in supply ore shown as a result of the imposition of costs of compliance 
with government regulations. 
Supply curve SnSn is the new supply curve w h ich would occur if the cost of compliance with 
government regulations is neutra l (i.e. the additional cost per ton of cool produced is the some 
regardless of fi rm size). The quantity suppl ied under these conditions would be q3, and 
overage price would be increased to P3· Less cool would be available for consumption and 
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Figure 2-1 Theoretical Market structure for Eastern Kentucky coal under conditions of no regu-
lation cost, neutral regulation cost and regressive regulation cost. 
Supply curve SrSr presents the situation in which the cost of compliance with federa l 
regulations is regressive. Under these conditions, the quantity supplied, q1 would be even less 
and the price, P1, would be even higher. The supply responses to changes in demand also are 
different for each situa tion. 
If an increase in demand occurs (curve D2), the change in amount supplied is greater under 
the neutral regulation situation than under the regressive situation. In Figure 2-1 , a change in 
demand results in an increase in the amount supplied (q4-q3) under the neutral situation which 
is greater than the amount suppl ied (qTq l ) under the regressive situation. Price change under 
the regressive si tuation (PrP1) is greater than price changes (P5-P3) under the neutral situation. 
From a national w elfare standpoint, an increase in demand with regressive regulation costs 
results in less coa l being produced, but at a higher price than if these same costs were neutral. 
The hypothesis of this study is that federal regulation compliance costs a re regressive and 
that smal ler firms bear a greater burden proportionately than do the larger ones. 
If the cost effect is regressive by size, one of the effects of coal mining federa l regulations, 
whether planned or unplanned, is to make the industry less competitive. By virtue of the fixed 
cost component in regulations, smal l firms have great d ifficulty continuing in operation . To the 
extent that smal l firms cannot compete in the current regulatory env ironment, and thus exit the 
industry, the larger firms face less competition. 
REGULA TORY AND PRODUCTION COSTS 
Many factors interact to determine the cost of producing coal , only one of which is the 
regulatory factor. The qua lity of labor and capita l inputs affect costs of production. Well 
tra ined and experienced labor working with up-to-date equipment would have an advantage 
over inexperienced labor with poor equipment. Physica l characteristics olso have an influence 
on production costs. Seam thickness, for example, determines the type of equipment which can 
be used in a particular underground mine. In surface mining the geology of the overburden 
determines how easily i t can be blasted loose and moved to expose the coal, ( this, in effect, is 
the stripping ra tio). 
It is not the purpose of this study to analyze all the variables in coal production. The key 
question is, " are the incremental costs of coal production attributable to meeting the federal 
regulation variable by size of mine?" The focus is, therefore, on regulations as a cost variable 
rather than labor, capital, or physical character istics. 
POPULATION 
The population under study is given in Table 2-1. As can be seen from the data in Table 
2-1 , in 1979 Kentucky had 2,743 mines operated by 1, 145 firms. The total output was 149.5 
mil l ion tons. While smaller firms (0-99,999 TPY output) made up 79 percent of the operators, 
most of which were in Appalachian Kentucky, they produced only 17 percent of the output. At 
the other extreme, only 2 percent of the f irms were very large (one m i llion TPY or more). 
These firms produced 44 percent of the output. 
Table 2-2 compares 1978 and 1979 production by size of company. It is worth noting tha t 
the number of companies in the less than 200,CX>O TPY category increased from 982 to l 021 
while output in that category decreased from 47 million tons to 42 mil lion tons. At the same 
time output of the la rgest companies (one million tons and larger) increased from 52.2 to 66 
million tons. This represents an increase in percentage of total output from 39 percent to 44 
percent and seems to imply in Kentucky an increasing concentration of the industry in the 
largest firms. 
Analytical a nd Statistical Procedures 
Three different methods were employed to gather information about the study population: 
l ) Permitting costs for a typical small surface mine application were obtained from: a ) a 
consulting engineer ing firm, b ) a coal opera tor, and c) the state regula tory personnel. 
In discussions with these three sources, after basic information was gathered, an attempt 
was made to determine if the permitting costs would change appreciably if al l variables 




2) Productivity data were gathered from annual reports of the Kentucky Department of 
Mines and Minerals to determine if there were any differences in output per man-day 
related to size of mine (measured in tons per year). Also, the questionnaire was used to 
obtain adequate information to calculate productivity for the respondents for 1979. 
In addition, data from the Federal Mine Safety and Health Administration were examined 
to determine if seam height (thickness of the cool seam) hod any effect on productivity. 
Chapter Ill includes the productivity analysis. 
3) Operating costs were obtained by questionnaires from a sample of mine operators in 
Appalachian Kentucky. A one-way analysis of variance test at the 5 percent level was 
mode to determine if there is a statistically significant difference in compliance costs 
between small, medium, and large cool operations as measured by annual output. A copy 
of the questionnaire sent to mine operators is included in Appendix A-1 . 
The questionnaire asked the ooerotor to estimate operating costs per ton given current 
regulations and his estimate of what his operating cost per ton would be if there were no 
federal regulations. The final regulations of the 1977 SMCRA still ore not firm, thus 
questionnaire data generated during the study reflect interim regulations, which reflect 
rec lamation requirements of the low but not procedural requirements. Where appropriate, 
inferences ore mode about the effects of probable final regulations. 
Table2•I 
KENTUCKY COAL M INES 1979 PRODUCTION 
BY SIZE AND TYPE OF MINE 
Underground (U) or Surface (S) 
Number of Mines Number of Total Production 
Size (tons) u s Total Companies Total (million tons) 
0- 99,999 1759 64 900 
100,000 - 199,999 124 223 13 121 
200,000 - 999,999 184 273 17 103 
1,000,000 & Up 80 100 7 21 
TOTAL 2743 1145 
Source: Kentucky Cool Journal, Moy, 1980, p.1. 
Size (tons) 
0 - 99,999 
100,000 - 199,999 
200,000 - 999,999 
1,000,000 & Up 
Table 2·2 
OUTPUT BY COMPANY SIZE 
1978-1979 

























Analysis of Data 
Permitting Costs 
One of the major costs prior to actual mining of coal is that of securing a mining permit. 
Permitting costs are comprised of two parts: l ) an amount for a reclamation bond and a permit 
fee set by the regulators, a nd 2) the engineering and data gathering necessary to prepare the 
permit application a nd reclamation plan. Current costs are determined by interim regulations to 
enforce the 1977 SMCRA. In early 1981 permanent regulations will be in force. 
ENGINEERING FEES 
The principal investigators interviewed a vice president of one of the better known coal 
mine engineering consu lt ing firms. He indicated that engineering fees under the interim 
regulations for permits are highly regressive by size of area to be disturbed. The specific items 
discussed were: 
1) Visit to m ine site for project feasibility check, property l ines, etc. 
Fee : $400 lump sum regardless of size of acreage. 
2 ) Sediment dam design. 
Fee: Class A structure--$1,000 per dam 
Class B structure-- 3,500 per dam 
Breach analysis-- 500 per analysis 
There is no relationship between size of acreage to be disturbed and class of dam. The 
class is determined by type of soil and geological characteristics. If the acreage to be disturbed 
is quite large, however, it is more li kely that additional drainage areas will be involved and 
thus m ultiple dams will be necessary. This cost component, therefore, may not be as regressive 
as are some other components. 
3) Material balance calculations. 
Fee: $200 lump sum, regardless of whether for small acreage or large acreage. 
4) Hollow fill designs. This includes stability analysis of hollow fill and bench, and hy-
draulic calculations for diversion ditches around hollow fills. 
5) Permit processing- preparation of maps, applications, and attachments. 
Fee: $1 ,500 per permit application, whether for small acreage or large acreage. 
6) Underground maps (if for underground mine). 
Fee: $500 per section. 
7) For o ther work. 
Fee : Hourly rates of $40 per hour for principal of firm ; $15 per hour for a technician. 
All of the above e ngi neering costs are necessary to prepare an application under the interim 
regu la tions, in effect during part of 1977, 1978, 1979, and 1980. Early in 1981 " permanent" 
regulations w hich would increase the engineer ing costs by several hundred percent, as shown in 
Table 3-1 were scheduled to take effect. 
PERMITTING APPLICATION COSTS 
As Table 3-1 shows, the estimated permitting costs under probable permanent regulations for 
a typical 25-acre surface coal m ine and surface effects of underground mines will most likely 
rise from $4,000 to $26,000 under the 1977 Surface Mine Law. There is very little change in 
these cost components by size of acreage to be permitted. It appears that practically a ll the 
cost items are the same regardless of whether the m ine is 10 acres, 25 acres, 50 acres, or 100 
acres. These fixed costs are regressive since they represent a larger cost per ton of output for 




ESTIMATED COST OF PERMITTING A TYPICAL 25-ACRE COAL MINE IN EASTERN KENTUCKY 
UNDER OSM'S PROPOSED PERMANENT REGULATIONS 
Interim Prior to Final 
Regulations OSM Regulation Proposed 
1. Base maps $100.00 $100.00 $5000.00 
2. Environmental Survey 400.00 600.00 1000.00 
3. Material Balance 200.00 300.00 300.00 
4. Hollow Fi l l Design 200.00 300.00 750.00 
5. Surface Water Quality Plan 
(Includes one dam) 800.00 1000.00 2500.00 
6. Core Drilling -0- -0- 5000.00 
7. Fish and Wildlife -0- -0- 500.00 
8. Background Water Quality Data 200.00 5000.00 
9. Revegetation Plan 100.00 100.00 1000.00 
10. Land Use -0- 100.00 200.00 
11. Preblasting Surveys (5 houses) -0- 500.00 500.00 
12. Miscellaneous Engineering 400.00 500.00 3000.00 
13. Administrative 200.00 300.00 1250.00 
TOTAL $2400.00 $4000.00 $26000.00 
Source: Selected Economic Impact of OSM's Proposed Permanent Regulations on Kentucky: Com-
ments on the C.E.A. Catalogue. Office of Policy and Program Analysis, Department for 
Natural Resources and Environmental Protection, Frankfort, Kentucky, 1979. Prepared 
by Paul D. Nesbitt, Nesbitt Engineering, Inc., Lexington, Kentucky. 
The process for permitti ng a coal mine is as follows: Once the potential mine operator has 
secured by lease of purchase the mineral rights to coal, the first phase of securing a permit 
involves hiring a professional engineer to help develop the mining plan . For an assumed 
typical 25 acre site, it is estimated that about 20 man-days of professional engineering time 
would be needed. This can be priced at about $40 per hour. Once the plan has been worked 
out on paper, it is necessary to flag the site. This involves going to the site and posting flags to 
outline the necessary boundaries, requiring an additional two days. 
The next step is the on-site examination by the State Area Office of the Department of 
Natura l Resources and Environmental Protection. Once the request is made for the examination 
of the site, they can take up to 30 days to meet the request. Sometime within that 30 days, 
office personnel will do their initial inspection of the proposed site and, when completed, will 
give the appl icant his permit application number. 
Included in the permit appl ication are 12 months of hydrological and other background data 
in order to see what has happened through the last year in terms of moisture, turbidity, pH 
levels, etc. This can easily double application preparation costs. An additiona l archaeologic 
survey can be required but presently is not. 
Fina lly, the formal application is submitted to the Area Office of the Department of Natural 
Resources and Environmental Protection. The Area Office can take up to 21 days to review the 
permit application complete with plan and maps. After review by the Area Office, the 
complete permit application is sent to the Bureau of Surface Mining in the Department of 
Natura l Resources and Environmental Protection in the state capital. Up to 65 working days are 
allowed for technical review, which means up to three calendar months. There probably will 
be another 10 man-days of engineering time needed by the applicant during the technical 
review process. 
BONDING 
Assuming that the permit application is approved, w hich seldom happens without some 
additional work being required on the permit, the bond required by the department must be 
posted. This bond will most likely be in the form of a certificate of deposit. At the same time, 
the mine operator places an ad for three consecutive weeks in a newspaper with general 
circulation in the area where mining is proposed saying that mining is contemplated in the 
permit area. The fourth week that the ad is place it must state that this is the final ad. After 
the date of the last ad there is a 30 day comment period during which time the interested 
public can make comments about the proposed mining plan. 
These are the basic steps in the engineering and premining stage of the opening of a new 
surface mine and surface effects of an underground mine. All of the above steps would need 
to be taken if the area to be mined were ten acres. There is little in the basic engineering 
time and manpower required in the application process that changes with the size of the 
permitted area. 
There are a few other permits, including a point discharge permit from the Environmental 
Protection Administration, but these are fairly routine and really add no appreciable cost to the 
process. 
Even though these costs are regressive the dollar cost per ton is not that great in absolute 
terms. For example, a 25 acre permit would allow about 25 acres of coal to be recovered. If 
the seam is two feet thick, there would be about 3,600 tons of coal per acre. The 25 acre site 
would yield 90,000 tons of coal , giving a cost per ton for permitting of a little less than 30 cents. 
The permitting process under the 1977 SMCRA means that increased capital requirements and 
the time requirements to get the permit precludes response of the small operator to ups and 
downs of the spot market. In other words, the demand for spot coal may very well rise rapidly 
within a three to six month period and may push the price of coal quite high in the short run. 
Under the 1977 law it will not be possible for the would-be small mine operator to respond to 
this increase in demand in any period of time less than a year. 
DATA GATHERING 
In addition to the estimated $26,000 for preparation of a permit application for a typical 
25-acre site, another $26,000 may need to be spent to gather preliminary hydrologic, geologic, 
and laboratory data. Such data are necessary under the 1977 SMCRA. There is help available 
to meet this cost from the federally-funded Small Operators Assistance Program (SOAP). For a 
small operator (100,000 TPY or less) who applies for this help and is approved, the typical 
amount paid to a consulting firm to do the work is about $26,000. The data are available then 
to the operator who mush include it in the permit application. This data, once gathered for a 
particular geographic area, will go into a data bank and will be supplied free to any 
operator-applicant, large or small , who is preparing a permit application. Eventually, this data 
base will expand and reduce the data-gathering cost. In the meantime, this cost would add 
another 30 cents per ton over the life of a typical 25-acre surfoce mine site. 
Perhaps the biggest cost of the data-gathering phase is the opportunity cost of lost time. If 
equipment and lease costs are already made, that investment is returning nothing during the 
data-gathering and permit application phases, which together will consume a year of time. 
Another disadvantage to the small operator, according to one consulting engineer, is the 
assumption that large areas will be permitted. Permits under the 1977 SMCRA are valid for five 
years, which means an operator needs a tract large enough to last several years. Minimum 
time to obtain a permit would be nine months and planning time shou ld be close to twelve 
months. 
This also implies that the lease wi ll not be productive until a year or more after the date of 
the lease. The operator also is responsible for reclamation for five years after reclamat ion work 
is complete. 
All of these requirements mean that permitting w ill be considerably more expensive and 
many components of this expense are fixed or vary little with the size of the tract to be 
permitted. This process places the small operator at a distinct disadvantage. 
Permit fees and bonding requirements are regressive simply by the way the regulations are 
written. Under the Interim Regulations of the 1977 Federal Surface Mining and Reclamation Act, 
the State of Kentucky assesses $250 plus $50 per acre or any fraction of an acre, as a permit 
fee. Thus, the fee is mildly regressive. 
Bonding requirements are also regressive. The minimum bond amount, to insure reclamation 
of d isturbed land after mining is completed, is $5,000, (possibly rising to $10,000 under 
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permanent regulations), regardless of the number of acres to be disturbed. An additional 
amount of at least $600 per acre, but no more than $3,000 may be required. 
The bond requirements can vary widely. A sample of bond amounts associated with permits 
issued during a two month period showed an average increase per additional acre of $1,200 to 
$1 ,500. 
Analysis of Productivity 
KENTUCKY DEPARTMENT OF MINES AND MINERALS 
Productivity, as measured by tons of output per man-day, can be used to some extent as a 
proxy for costs per ton of output. If a particular mine has higher output per man-day than 
another mine, its costs per ton will normally be lower, other factors remaining constant. Figure 
3-1 shows the overall picture of productiv ity in Kentucky mines from 1970-1977. The decline is 
evident, but the trend appears to be stabilizing. 
There are at least two reasons for the v isibly declining productivity: 1) M ine Safety and 
Health Act and SMCRA regulations require extra expenditures; and 2) through time as coal is 
mined, it becomes more expensive to mine additional sites. The " easier to get" coal has 
a lready been mined. 
For analysis of productivity by mine size from the Kentucky Department of Mines and 
Minerals Annual Reports, a sample of mines was taken w ithin each of the six tonnage output 
categories reported in Tables 3-2 and 3-3 for each of the selected years, ( 1968, 1971 , 1973, 1975, 
1976, and 1977). Items reported in the Annual Report include mine location, owner or 
operator' s name, number of employees, (sometimes estimated), number of days worked, 
(sometimes estimated ), and total output for the year, (sometimes estimated). Although these 
data possess some degree of error, they do provide a way of comparing differences in 
productivity by mine size. 
Figure 3•I 
Tons Per Man-Day 
KENTUCKY COAL PRODUCTION IN TONS PER MAN-DAY, 1970-77 
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Source: Kentucky Department of Energy (unpublished) . 
Table3•2 
OUTPUT PER MAN-DAY 
KENTUCKY SURFACE MINES 
(For Selected Years) 
Size (tons) 1968 n 1971 n 1973 n 1975 n 1976 n 1977 n 
0- 9,999 9.17 (7) 10.66 (9) 15.71 (4) 10.72 (29) 10.60 (25) 7.86 (26) 
10,CXX) - 49,999 NSD 35.20 (9) 17.27 (6) 17.48 (29) 14.62 (30) 15.27 (34) 
50,CXX) - 99,999 NSD 44.69 (10) 32.47 (6) 19.83 ( 12) 19.59 (8) 24.69 (20) 
100,CXX) - 199,999 NSD NSD 40.62 (8) 23.51 (7) 20.57 ( 14) 16.44 ( 16) 
200,CXX) - 499,999 NSD 51.53 (3) 44.42 ( 6) 26.15 (3) 31.08 (8) 45.77 (8) 
Over 500,CXX) NSD NSD NSD NSD NSD NSD 
Source: Calculated from data in Kentucky Department of M ines and Minerals, Annual Report, 
Lexington, Kentucky: Selected years. 
Table 3·3 
OUTPUT PER MAN-DAY 
KENTUCKY UNDERGROUND MINES 
(For Selected Years) 
Size (tons) 1968 n 1971 n 1973 n 1975 n 1976 n 1977 n 
0- 9,999 8.02 (28) 8.10 (32) 7.71 (30) 8.09 (33) 7.74 (28) 5.65 (30) 
10,CXX) - 49,999 6.88 (30) 8.36 (31) 8.59 (31) 11 .24 (37) 10.93 (35) 6.27 (37) 
50,CXX) - 99,999 15.22 (36) 13.14 (30) 15.50 (30) 14.82 (33) 11.16 (32) 9.03 (30) 
100,CXX) - 199,999 14.77 ( 18) 11 .03 (24) 14.14 (29) 14.25 (38) 13.13 (34) 11 .27 (40) 
200,CXX) - 499,999 17.71 (22) 12.70 (20) 15.13 (24) 12.74 (24) 12.50 (24) 11.10 (19) 
Over 500,CXX) 17.89 ( 18) 12.57 ( 13) 13.15 ( 15) 11 .65 (13) 9.82 ( 14) 12.08 (15) 
Source : Cloculoted from data in Kentucky Deportment of Mines and Minerals, Annual Report, 
Lexington, Kentucky: Selected years. 
As con be seen from the tables, surface mines ore more productive per man-day than 
underground mines because of the more capito l intensive nature of surface mining as compared 
lo underground mining. 
Within the surface mining category, output per man-day, in general, declined from 1968 
through 1976. The exception lo this general statement is the smal lest size mine (0-10,CXX) TPY) 
category, which was below the other categories in productiv ity in 1968 and continues to remain 
below the others, but not by as large a margin. The 1977 figures ore mixed, showing a degree 
of stabil ity in productivity, and increase for large m ines. 
Another key observation, however, is that productivity in any given year, seems lo reach 
near on overage figure at fa irly sma ll size, i.e., at 50,CXX) TPY and higher, with sl ight economies 
of size for larger mines. However, these data reflect conditions prior to the 1977 Surface Mine 
Act. Conditions may be different ofter 1981 because of larger equipment needs. 
For underground mines output per man-day was smaller than for surface mines because the 
proportion of capitol input is smaller. Again, productivity hos declined through time until 1976, 
as it did for surface mines, with a leveling off for the larger mines. Also, in any given year 
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productivity seems to reach near on overage level a t fairly sma ll annual tonnages (between 
50,000 TPY and 100,000 TPY). Port of the exp lo notion may be that m ining equipment con be 
tailored to fit the size needs of the mine. That is, with o given size cool seam and similar 
constraints, o small mine, (but not below 50,000 TPY), con be as productive per person as the 
larger size. 
FEDERAL DATA 
The Mine Safety and Health Administration (MSHA) Doto Center in Denver, Colorado, 
provided the researchers with o 1979 listing of a ll mines in Kentucky with data on annual 
number of hours worked and total tonnage output for the year, including o limited amount of 
data on seam height. Conventional wisdom soys that one of the major determinants of 
productivity is the height of the cool seam being worked. One hundred and five observations 
of underground mine seam height were available in the MSHA data. From this sample, no 
re la tionship between seam height and productivity could be determined. 
One possible explanation for this apparent inconsistency is that in o thinner seam o greater 
horizontal distance can be covered than in a thicker seam, yielding approximately eq ual 
tonnages per man-hour, given the same equipment. Some output per man-hour may be lost in 
the smal ler seams because of greater distances to move the mined coal to mine mouth and 
more movement of equipment, but the loss in output would not be proportional to the decrease 
in seam height. 
In surface mining, the stripping ratio would largely determine how much overburden 
material has to be moved. If the ratio is 1 :15, for example, coal would be m ined to a 
maximum highwall of 15 feel if the coal seam is one foot thick. On the other hand, if the coal 
seam is three feel thick, a h ighwall of 45 feet is possible. This general statement must be 
modified by certain other restrictions that apply in steep terrain, but as a general observation ii 
is valid. 
Market price of coal, of course, is the largest determinant of the stripping ratio given fixed 
technology in the short run. If the price of coal rises, the m ine operator can afford to remove 
more overburden for a given seam of coal. The increased labor required to move this material 
will result in lower productivity. The added impl ication here is that productiv ity would rise with 
seam thickness, but not at a proportionate rate. That is, less overburden is removed to get to a 
smaller seam than a larger one, thus, output per man-hour would not be significantly different 
from that far thicker seams. 
A secondary question which arose with regard to seam height was whether small mining 
operations worked smaller seams of coal. It appears logical to assume that larger coal 
companies, those with greater f inancial capital, would purchase the rights to the larger seams of 
coa l. 
In order to answer this question, MSHA seam height data were grouped into tonnage 
categories of 1979 annual output. The resu lts of this grouping show some tendency for larger 
m ines to work in larger seams, but the relationsh ip is not highly pronounced. The average 
seam heights by tonnage class are: 
Class 
0 - 9,999 tons 
10,000 - 49,999 tons 
50,000 - 99,999 tons 
100,000 - 199,999 tons 
200,000 - 499,999 tons 
500,000 and over 







It appears there is a slight tendency far smaller mines to be restricted to smaller seams. The 
earlier ana lysis of output data showed almost no re lationsh ip of output per man-hour to seam 
height. Thus, even though small mines generally operate in smaller seams, this does not 
appear to indicate that productivity from those smaller seams is lower than productivity from 
larger seams. 
Table 3-4 shows the seam heights by mine class. 
QUESTIONNAIRE PRODUCTIVITY DATA 
Respondents to the study questionnaire were asked to provide information from which 
productivi ty could be calculated . It was thought desirable to get 1979 productivity from the 
sample to see if any shifts had occurred since the 1977 Kentucky Department of Mines and 
Minerals data. The questionnaire productivity data ore summarized in Tobie 3-5. 
When the data are grouped into tonnage-output categories, the number of observations 
wi thin each group is too small to be statistically reliable. However, it is worth noting that the 
relationship between underground and surface is what would be expected : the surface average 
is 21 .05 tons per man-day while underground is 9.47. Referring back to Figure 3-1, these 
productiv ity quanti ties fit very closely to an extrapolation of the 1968-77 data through 1979. A 
second observation is consistent with the data shown in Table 3-2 and 3-3 that small mines 
(defined as less than 100,000 TPY) are almost as productive per man-day as larger mines. 
About 50,000 TPY, g iven the constraints imposed by Appalachian Kentucky, appears to be the 
optimum mine size and little advantage, if any, is gained by being appreciably larger . 
It is important to note also that at least part of the 1977 SMCRA regulations were in place 
during 1979. 
Table3•4 
SEAM HEIGHT BY TONNAGE CLASS 
(Seam Height in Inches) 
0-9,999 10,000-49,999 50,000-99,999 100,000-199,999 200,000-499,999 500,000 & up 
34 36 72 42 90 65 
32 46 72 30 48 72 
30 50 30 51 62 58 
24 60 32 42 54 62 
42 60 42 42 68 58 
54 63 50 60 56 
30 42 42 65 60 
36 56 42 42 60 
60 42 40 42 62 
61 40 48 132 60 
42 48 54 46 60 
44 48 42 58 46 
37 54 58 38 52 
46 30 46 41 
36 28 42 96 
38 36 45 52 
33 30 38 58 
30 36 60 70 
60 38 42 







32.4 44.42 42.88 45.8 62.33 59.31 
Source: 1979 Kentucky Coal Mines Address Listing with Workers, Employee-Hours and Production, 




1979 PRODUCTIVITY OF APPALACHIAN KENTUCKY 
COAL Ml NE SAMPLE 
Size (tons) Output per Man-Day (tons) 
Underground n Surface 
0- 9,999 3.02 (4) 34.89 
10,000 - 49,999 13.33 (6) 18.69 
50,000 - 99,999 9.92 (6) 22.32 
100,000 - 199,999 10.72 (3) 8.81 
200,000 - 499,999 9.73 (7) 14.94 
Over 500,000 4.89 (5) 24.69 
AVERAGE 8.92 19. 12 
AVERAGE SMALL ( less than 100,000) 9.47 21 .05 








Source: Calculated from information provided by respondents to " Questionnaire on Cost of Fed-
era l Regulations in Coal Mining". 
Analysis of Operating Costs 
Approximately 1400 questionnaires were mailed to coal mine operations, some of which 
were single-mine firms and some of which were operations of multi-mine firms. One hundred 
thirty two responses were received, (and this was after 400 follow-up letters were sent). An 
additional 140 questionnaire forms were returned by the U.S. Postal Service marked as undeliv-
erable because the addressee (firm) was no longer in existence. The data from the respondents 
is reported in Appendix A-2. A larger number of usable returns would have permitted more 
complete statistical analysis, but even the limited data permits useful analysis. 
This section of the study attempts to answer five questions: 1) What is the total cost to the 
coal industry in Appalachian Kentucky of meeting federal regulations of health, safety, and 
environment? 2) Is there a d ifference in average total costs of production by size of mine? 
3) Is there a difference by size of mine in estimated costs of compliance with regulations? 4) Is 
there a difference between single-mine firms (usua lly small) and multi-mine firms (usually large 
in total, a lthough some individual mines may be small)? 5) Are time and personnel costs 
attributable to regulation of a large magnitude? 
COST O F COMPLIANCE WITH REGULATIONS 
The coal operators were asked in the questionnaire to make an estimate of operating costs 
per ton of coa l under current regulations ( mid-1980, which is before a ll the final regulations of 
the 1977 SMCRA procedural regulations have been prepared) and to estimate operating costs if 
the key federal regulations did not exist. The difference between these two estimates is the 
incremental cost, per ton produced, of meeting federal regulations. This estimated incremental 
approach was necessary because many small operators do not keep accounting records suffi-
ciently reliable for cost analysis. Even some of the larger coal companies would have a difficult 
time calculating exact costs of regulations because so many of the staff personnel have different 
functions, only part of which is regulation related. 
Given this incremental approach, the average from the reporting firms of the extra amount 
per ton is $6.09. It was somewhat higher for surface ($6.89) than for underground ($5.05), as 
might be expected because of the much more stringent reclamation requirements of the 1977 
SMCRA. For surface mines the estimates ranged from a low of $3 per ton to a high of $14 per 
ton. For underground mines the range was from $1 per ton to $12 per ton. 
Given these esti mates, the total operating costs of meeting regulations in 1979 for Appala-





Appalachian Kentucky Output 
53 million tons 
53 m illion tons 
106 million tons 
Compliance Cost 
$365.2 mill ion 
267.7 mill ion 
$632.9 mill ion 
A figure of $632.9 million appears to be reasonable as an estimate of added cost to the coal 
industry in Appalachian Kentucky to meet federal regulations pertaining to health, safety, and 
environment. This is, of course, a cost that eventually must be paid by the consumers of coal or 
of goods produced through the use of coal (primarily electricity). 
A relevant social question, which is beyond the scope of th is paper, is whether the benefits 
to society are worth $632.9 million. 
AVERAGE TOTAL COSTS BY SIZE OF MINE 
Before examining the average total cost (ATC) by size of mine it was first necessary to statisti-
cally test whether there was a significant difference between surface and underground mines. 
If so, it would be necessary to treat each category differently in looking at size variation. The 
test resulted in a T-value of 1.533 (with surface mine ATC of $24 per ton and underground 
mine ATC $22.11 per ton ) which is statistically insignificant at the .05 Level. it is interesting to 
note, however, tha t this difference prior to the 19n SMCRA would have been in the other 
direction. That is, the surface mine ATC would have been smaller than the underground figure. 
Given that surface and underground mines can be treated, in terms of production costs, as 
from one population, the next logical step was to see if there w as a difference by size. The 









$21.63 (lowest-$14, highest-$33) 
23,47 ( lowest-$ I 8, highest-$35) 
28.50 ( lowest-$21 , highest-$35) 
Using a simple one-way analysis of variance to test the hypothesis that U1 =U2=U3, the 
F-test yielded a value of 12.564 which is statistically significant at the .05 level. This is an 
interesting result w hen observing that the statistically significant difference results from differ-
ences that are positively related to size. The small-size category (less than 100,000 TPY) has a 
lower cost than medium-mines (100,000-299,999), which in turn is smaller than large mines 
( over 300,000). 
It may not be surprising that small mines report a lower estimated production cost per ton 
than medium and larger mines. I The nature of these operations is such that they cou ld not 
survive unless their costs are less than those of larger mines. A profitable operation would 
depend on the use of minima l equipment, the ingenuity of the operator in devising practical 
mining shortcuts, the ability of personnel to perform a wide variety of jobs, and the existence of 
favorable geologic and topographic m ining cond itions. Also, non-union labor is often used and 
this permits lower labor costs. Thus, for those small firms responding to the study questionnaire, 
their reported production costs are quite competitive with larger firms. 
ESTIMATED COMPLIANCE COST BY SIZE OF MINE 
Earlier in this section (in estimating total costs of compliance it was indicated that the 
average cost of compliance in 1979 for surface mines was estimated to be $6.89 per ton and for 
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underground mines the comparable figure was $5.05. When a statistical test is performed on 
the $6.89 and $5.05 compliance cost figures it is discovered that a significant difference 
(1=2.497) at the .05 level exists between surface and underground, with the higher figure being 
that of surface mines. This result is no great surprise and is probably attributable to the 1977 
SMCRA interim regulations. 
The result also means that when looking at compliance costs, it is necessary to look at 
surface and underground as separate categories. Following that approach, the sample data 
were segregated appropriately and an F-test made on the difference between small and large 
mines, (100,000 TPY or less being small) . 





















Although there is a difference in compl iance cost between surface and underground, there does 
not appear to be a difference between small and large. 
Overall it does not appear that smal l mines have been at any distinct disadvantage (in 1979) 
in terms of operating cost, including compl iance costs. This observation must be tempered by 
the uncertainties still surrounding the implementation of final regulations of the 1977 SMCRA. 
Anyone entering coal mining after 1980 may find equipment requirements are larger, and thus, 
operating costs higher, but this is true of the large mine as wel l as the small. 
It appears that the largest disadvantage to the small operator exists before mining and after 
mining, during the permitting process and the marketing of output. The permitting process takes 
large amounts of time and money. The opportunity cost in time alone is sufficient to discourage 
many small would-be operators from entering the field. Then, even if successful! in securing a 
permit, and successful in operating the mine, there is the problem of where to sell the coal. 
Without a long-term contract the small operator has no choice but to go to the spot market or to 
sell to a larger coal operator, neither of which is a very good alternative in the long run. 
SINGLE-MINE FIRMS AND MULTI-MINE FIRMS 
There were no significant differences in the compliance cost estimates between single-m ine 



























The data indicated about $1.50 per ton less for single-mine firms, but this difference is 
statistically insignificant a t the .05 level. However, even though not significant, it is interesting 
to note that in both underground and surface mines the single-mine firms (usually small) 
reported lower estimated compliance costs than multiple-mine firms (usually large in total). 
One possible explanation is that within a given geographic region, and under similar geologic 
characteristics and operating constraints, there are no economies of size. In fact, being a larger 
firm may be a disadvantage in terms of the operations phase of mining. 
MAN-DAYS LOST DUE TO INSPECTION 
One of the survey questions was concerned with man-days lost due to inspection visits and 
re lated work time lost or stoppages of work. There was a wide variety of answers, ranging 
from zero days lost to 750 days lost (the latter from a large mine employing 375 persons). 
Absolute man-day numbers mean little unless related to a common measure. One way of 
expressing this cost is to calculate the number of man-days last per ton of output. The survey 
indicated that this was .000244 days. Even at $100 per day, this fraction is so small that an 
average of only two cents per ton would be added to the cost of a ton of coal as a result of 
lost time. Although for some particular mines costs would be higher, the impact on the industry 
does not appear to be significant. 
PERSONNEL TO COMPLY WITH REGULATIONS 
Respondents were asked to estimate how many people on the payroll were necessary for 
the primary purpose of keeping the mine in compliance with regulations. The answers ranged 
from a low of one employee to a high of 200 (in a large mine with 850 employees). A total of 
8,41 O employees were included in the respondent questions, of which 895 ( 10.6 percent) were 
reported as being necessary just to meet the requirements of the Mine Safety and Health Act 
and the Surface Mine Control and Reclamation Act. This is a direct personnel cast and, under 
the assumption that the average mine employee costs $20,000 per year, the 895 employees 
mean a direct compliance cost in personnel of $17,900,000. This amounts to about $1 per ton 
for the respondent firms (17,209,400 tons produced in 1979). Presumably, this $1 per ton is 
included in the respondents' estimated incremental cost per ton of coal to meet regulations. 
Even though small operators competed well in 1979 as revealed by their questionnaire 
responses, there are certain facets of the operations phase that are distinctly to the disadvan-
tage of the small operator and must be overcome. 
Road building is largely a fixed cost for any particular mine site regardless of the size of 
that site. It is necessary to build the same all-weather road to a 5-acre site as a 10, 20, 50, or 
l 00 acre site. 
Specialization of equipment is more easily possible for a large mine operator. The large 
operator can afford to have a bulldozer devoted to head-of-hollow fill work while the small 
operator only has one bulldozer which has to do overburden removal work and head-of-hollow 
fill work, as well as other miscellaneous chores. 
The return to original contour and associated head-of-hollow fill work (which is necessary to 
use the excess material that comes out of the swelling factor in loose overburden) are the two 
biggest additional costs of the surface mine law. Before the current law, a small operator could 
operate with o ne bulldozer since he could push the overburden over the hill (or a part of it). 
Under the current law, in addition to the one bulldozer, the small operator would need two 
trucks and a front-end loader as minimal equipment in order to be able to meet the return to 
original contour requirements. He might, therefore, have three times the investment for the 
same level of production. 
Continual water testing must be done two times per month for each silt pond and must be 
continued until the security bond is released, which is only after two growing seasons have 
been completed. This water testing costs at least $25 for each test for each pond. 
If there are minor violations, there cou ld very well be some additional engineering time in 
order to certify that the violations have been corrected. Sometimes a small operator may be 
shut down completely because of some kind of major violation. When that happens he must 
get a professional engineer to verify corrections before he can start operations again. 
Obviously, this takes time. 
Assuming that the mine operator has successfully gone through the life of this mine and is 
ready to shut down the mine completely, finish up the reclamation phase, and go to something 
else, he is not through with the site. After reclamation is completed (the grading and prepara-
tion for seeding), the operator must take soil samples, have those analyzed and submit that 
analysis as proof that the soil is suitable for growing vegetation. He then prepares the area 
and seeds i t according to the specifications of the original plan. Up to 70 percent of h;s total 
bond now can be re leased. 
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Part of the bond can be released through the incremental release program which allows the 
permitted area to be released in progressive phases. At least 30 percent of the bond wi ll be 
held until the permitted area goes through two complete growing seasons to make sure that 
suitable vegetation is occurring. 
During all of this operation it has been assumed that the small operator has some place to 
sell his coal. This assumption may or may not be true. The spot market is the primary source 
of sales for the small operator. 
Footnotes 
1 Environmental Protection Agency, Economic Impact of Interim Final and Proposed Effluent 
Guidelines : Coal Mining, (Washington, D.C.: Environmental Protection Agency, 1976), pp.ii-1. 
Chapter IV 
Conclusions 
Summary of Analysis 
The objectives of this study were to estimate the total costs of compliance with federal regu-
lations by cool mines in Appalachian Kentucky and determine if small mines appear to be at o 
disadvantage. Based on the analysis of Chapter Ill, the following summary con be mode: 
1) Estimated total compliance costs attributable to federal regulations for Applochion 
Kentucky mines is $632.9 mi llion. 
2) Average total production costs increase as the size of the mine increases. 
3) Estimated compliance costs are higher per ton for surface m ines than for underground 
mines, probably due to the 19n SMCRA. 
4) Estimated compliance costs are not significantly different for small mines as compared 
to large mines, in either surface or underground mines. 
5) Estimated compliance costs are not significantly different between single-mine and 
multiple-mine firms. 
6) Mon-days lost due to inspections impose negligible costs. 
7) Of the estimated compl iance costs, perhaps as much as $1 per ton is attributable to 
additional personnel to meet regulations. 
8) Under probable permanent regulations estimated total costs of securing o permit for a 





Opportunity Cost of 




$3,750 (first year 10 ) 
Depend upon individual's 
commitment and investment 
These costs do not vary much by size of permit area. 
9 ) Productivity analysis shows no signif icant size economies, or if there are operating 
economies, the small opera tor has been successful in dealing with them. M ines of 
50,000-100,000 TPY appear to be as productive in output per man-day as large mines. 
10) Marketing of coal, although beyond the scope of th is study, is a major problem for 
the smal I operator. This deserves further attention. 
Small Mines vs. Large Mines 
Small str ip mine operators expanded steadily over the decade of the 1970s at the expense of 
more costly underground coal. Strip mine production costs were less affected by labor troubles 
than underground production costs and increases in equ ipment size and performance he lped 
keep productivity high. The SMCRA has increased mining costs by several dollars per to n, which, 
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when combined with soft spot market prices for producers who have no long-term contracts, has 
driven out of business many small marginal producers who had to depend on the spot market. 
in 1979 the decade-long trend of an increasingly larger proportion of output coming from sur-
face mines was reversed. 
Small non-union underground producers in Appalachian Kentucky often are more productive 
than their larger unionized competitors. There are fewer smal l underground mines now than 
there were prior to 1969 and the Mine Safety and Health Act, but the survivors continue to com-
pete well. They do not have any serious labor difficulties. 
Many, however, are dependent on large companies or land owners for reserves. They also 
are al the mercy of tipple and washer owners, brokers, and railroads. They have lower costs of 
production, however, and, if they can get their coal to market, they are usually competitive with 
strip mine operators. There apparently is no difference in production costs between surface and 
underground mines. 
The two key problems for small operators are marketing (because of transportation, and lack 
of sales through long-term contracts) and securing a permit (which takes funds for data gather-
ing and e ngineering, and involves heavy opportunity costs if land and equipment are kept 
waiting). 1 
Effect of Regulations vs. 
Effect of Economic Conditions 
The productive capacity as well as actual tonnage output of the coal industry has steadi ly 
expanded over the past decade. Many small operators in Appalachian Kentucky ceased opera-
tions during 1978 and 1979, yet total output climbed to a record level. This increase in output 
came from the large mines in the region. It is difficult to know whether the small operators 
went out of business because of economic conditions or if federal regulation played a key role. 
Many sma ll mine operators are quite ready lo say that regulations impose too severe a bur-
den on them to permit continued operation. This is revealed in the written comments by re-
spondents shown in Appendix A-4. It also is true that the spot market for coal dried up to a 
large extent during 1978-79. Large operators sell mainly to utilities, primari ly on long-term con-
tracts and there has been l ittle demand for spot coal. The small operator with no contract had 
to choose between sel ling in a very depressed spot market, selling to a larger operator who 
had a long-term sales contract, or going out of business. 
The industry supply curve for the spot market presumably is an indicator of the individua l 
firm' s wil lingness to p roduce coal for the market as long as the price is above the firm' s aver-
age variab le cost. As a result, the competitive market model seems to best describe the coa l 
industry spot market. If the price an individual firm can get fa l ls below variable costs, the ra-
tional operator has no choice but to exit the industry. The small coal operator has no control 
over what this price wil l be. The spot price fell during 1978 and 1979 and small mine operators 
were forced to cease operation. Spot prices softened because there was increased output with-
out increased demand for non-contract coal. 
The sma ll operator is correct in saying that he cannot continue to operate with the stringent 
federal regulations that exist. However, if the demand for coal were strong enough to keep 
spot prices high, the small operator could survive. What the smal l operator is really trying to 
say is that with current federa l regulations, and w ith the lack of a strong demand for coal in the 
spot market, he cannot survive. Thus, he wants to return to the "good old days" in which he 
did not have to be concerned with water quality, worker safety, return to orig inal contour, and 
other current regulations. If these regulations were to be elim inated the small operator could 
still survive because he would not need such a high pr ice for his coal. 
It probably is true that cost of compliance with federal regulations results in lowered profits, 
and in many cases, negative profits. The severity of the profit decrease depends on the spot 
market, w hich during slack demand periods will push prices quite low, below variable costs in 
many cases. If coal is sold on a long-term contract, the effect of compl iance will depend on 
whether increased costs are perm itted to be " passed through" to the buyer of coal. 
Future for the Small Operator 
One of the survey questions was concerned with the outlook for the future of small coal 
operators. When asked to choose from five choices (stay the same, become large, go out of 
business, continue only as a contractor for larger operators, and other), the respondents were 
very pessimistic about the future of the small operator. All but seven of the respondents indi-
cated that the small operator will go out of business. Eight respondents think that the small 
operator con survive but only as a subcontractor for a larger firm. One respondent, however, 
thought subcontracting may not work because, in most cases, the large firm may sti ll require the 
subcontractor to get his own permit. This is because the permit and bonding requirements are 
the only hold the large firm has on the subcontractor to assure proper compliance. 
There is no real advantage to subcontracting for the large operator. If he gets the permit 
and bond himself, he takes a large risk of v iolations and may jeopardize his whole operation if 
the subcontractor does not perform. Another interviewee, however, said subcontracting does 
work because the large operator can withhold funds with which to guarantee that reclamation 
will be accomplished. 
Another question on the questionnaire had to do with the outlook for the future. The re-
spondent was asked if he thought estimated cost of compliance with regulations under the per-
manent rules w hich are expected lo take effect in 1981 will be higher, lower, or the same as 
compared to now ( 1980). There were only three who indicated " the same". All the rest said 
" higher" costs of coal mining would be the result of permanent regulations. 
Footnote 
1 Mann, Charles E. and James N. Heller, Coo/ and Profitability, New York: M cGraw-H ill, 





Any aid aimed specifically at small coal operators shou ld be concentrated on those areas 
that are most troublesome--the permit appl ication process and the marketing of coal after min-
ing. The results of this study indicate that operating costs for small operators are competitive 
with larger operators. There does not seem to be in the Eastern United States coal region any 
distinct advantage to being large when it comes to producing coal. All safety and environmen-
tal regulations will tend to drive up the cost of producing coal. As this study has shown, how-
ever, coal production costs are driven up for all firms, large and small, and the smaller firms 
have managed to contain these costs as effectively as larger firms. 
There are, however, distinct disadvantages to being small when trying to secure a permit to 
mine coal and when trying to sell coal. The process of securing a mining permit is of most 
concern in the present study since federal regulations currently largely determine the permitting 
procedures and requirements. 
The hiring of professional personnel ( engineering primarily) to help in permit appl ication 
preparation is very expensive as is the data gathering effort to meet information requirements. 
Also, the opportunity cost to the potential operator is great in the numerous and seemingly slow 
reviews that are necessary. These seem to be the kinds of problems which can be helped with 
technical assistance. 
KENTUCKY DEPARTMENT OF ENERGY EFFORTS 
Kentucky presently operates a program in its Department of Energy aimed at providing assis-
tance to small coal operators. This program is a carryover from an earl ier program cal led the 
Kentucky Small Operator's Technical Assistance Program. During its short history KYSOTAP con-
centrated on helping push permit applications through the technical review process of the De-
partment for Natural Resources and Environmental Protection. It was very beneficial to the small 
operators whose applications were lacking in some tech nical matter, because returning the ap-
p lication to the operator/ applicant meant that the 30-day review period (under interim regula-
tions) would start all over again. By short-stopping minor technical problems, such as lack of 
adequate information, the KYSOTAP personnel could save the applicant months in the approval 
process and keep the permit application on schedule. 
It remains to be seen whether the Kentucky Department of Energy will operate in the same 
way as the KYSOTAP program did. It is conceivable that the Department of Energy will use its 
resources in some other way. The authors of the study strongly recommend that the function 
formerly served by KYSOTAP be continued, if not by the Department of Energy, then by some-
one else. The advocacy role p layed by KYSOTAP is critical to keeping many small operators in 
the coal business. At best the delays in the permitting process are numerous and costly. By 
reducing these delays, and thus the opportunity costs of getting a permit, many small operators 
will experience less frustrations and fewer will exit the industry. 
SOAP 
According to the Kentucky Coal Journal, (July, 1980), the federally funded Small Operators 
Assistance Program (SOAP) has made grants totalling $365,449 between February and May 1980 
to 15 small operator applicants (100,000 TPY or less) to obtain hydrologic, geologic, and labora-
tory data required under the 19n SMCRA. These grants were made on applications from spe-
cific small operators, but the information will become part of a data bank to be used free of 
charge in support of all permit applications in the studies area. The opportunity costs of gather-
ing environmental data on ground and surface waters, stream life, and geological strata of the 
proposed area represent the most costly part of a permit application in terms of opportunity 
cost. If no data bank were available, it would take six months to a year to gather the data. 
Large dollar outlays might not be necessary during th is period but the opportunity cost of lost 
t ime would be quite large. 
The SOAP program now has contracts with 16 engineering firms and environmental consul-
tants to do the preliminary work for the smal l operator. Payment is made directly to the con-
tractor. 
It appears that about $26,000 would be a representative data-gathering cost for a small op-
erator, based on recent grants ranging from $24,000 to $28,000. Even though the process is 
started for the successful applicants, it will be months before the data are ready for inclusion in 
a permit application. This opportunity cost may be greater than the data cost. 
Certainly this program should be expanded and a good data base made available to the 
small operator/applicant. 
SIMPLIFY PROCEDURES 
Combined with the SOAP data gathering activities and better technical assistance to small 
operators would be the chance to simplify procedures in the permit application phase. It may 
be possible to have technical assistance personnel help the applicant with a simplified form 
rather than employing high-cost professional engineers to do all the work. There appears to be 
no need to gather and submit data which technical assistance personnel already have. 
COAL MARKETING 
Coal marketing for the small operator is outside the scope of this study, but ii is such a 
critical point in determining survival that a few points need to be made. In the marketing of 
coal, the small operator is truly a "price taker" . He has no control over the price he will re-
ceive for his coal. He may try to sell on the spot market, which means going to a broker and 
letting the broker find a buyer, or he may try to sell directly to a larger coal operator who has 
cleaning and loading facilities, and, more importantly, a long-term sales contract for coal. 
The lack of competitive market ability and the inability to move and clean coal on a par 
with large producers are two d istinct disadvantages facing the small operator. It does not do 
much good to help with permits and with operations if the small operator cannot sell the coal 
which is produced. 
One suggested plan for a hybrid cooperative selling arrangement is as follows. Using long-
term utility contracts as a guarantee, a financial group would buy coal from a consortium of 
perhaps 20 small mines. The coal wou ld be washed and stored in a facility built with either 
public or private money. The financial group then would ship the coal to utilites under a long-
term agreement. Such a plan permits the small operator who is a member of the cooperative 
to receive his payment rapidly. The financial group (marketing group) has the assurance of a 
fair rate of return on investment that the long-term contracts provide. 
The feasibility of such a cooperative arrangement is under study by the University of Ken-
tucky, College of Business and Economics, under contract from the Kentucky Center for Energy 
Research. The results of this study should provide a good basis for deciding whether to try the 
cooperative approach. The tentative plan is to have a chain of regional cooperatives, each 
composed of 20 to 40 small operators, set up to meet the needs in a specific area. Each coop-
erative would develop one or two long-term contracts and arrange to weigh, size, blend, wash 
and transport the coal. Success would depend on good management, dedicated participation by 
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QUESTIONNAIRE ON COST OF 
FEDERAL REGULATIONS IN 
COAL MINING 
1. Are you presently in operation? If not please give your major reasons for why you ceased 
operations. 
If you ore in operation please answer the following questions. 
For questions 2,8,9, and 10 please place an 'x' on the appropriate line. 








-----1Other (please specify) 
3. So that we may group responses into tonnage output sizes, approximately how many tons 
did you produce in 1979 at the operation you are answering the questionnaire for? ---
4. How many people did you have on your payroll last year in the operation for wh ich you 
are answering this questionnaire? 
(Write in number) ------------------------------
5. Is your m ine a surface ----- or underground -----mine (Check one )? 
6. How many days were worked in 1979 al your mine? -------- --------
7. How many shifts per day?----- 1. ----- 2. ----- 3. 
8. What do you estimate to be your total operating cost of mining a ton of coal at the present 
time? (Do not include cost of securing a permit since we are analyzing those costs sepa-
rately. Operating costs are defined as out-of-pocket costs plus depreciation.) 










9. What do you estimate wou ld be your total cost of mining a ton of coa l a t the present time 
if you did not have to meet requirements of either the Federal Coal Mine Safety Act or 









- ----Other ($ .... ----
10. How much do you th ink it will cost you to mine a ton of coal after 1980 as a result of the 
proposed permanent regulations of the Surface Mining Control and Reclama tion Act? 
----- Higher ----Lower ----About the same 
11 . Of the people on your payroll last year, how many do you think were necessary just to 
meet the req uirements of either the Federal Coal Mine Safety Act (MSHA) or the Federal 
Surface Mining Control and Reclamation Act {SMCRA). 
(Write in number)----
12. How many man-days work do you estimate your employees lost in 1979 as a result of inspec-
tors' visits? ---------
13. What d o you see as the probable fu ture of the small independent coal mine operator as a 
result of federa l regulations {Please check the one which you feel is most probable)? 
----The small operator w ill continue to e xist as is. 
----The small operator w ill become large to survive. 
-----The small operator w ill largely go out of business. 
----The smal l operator can survive by becoming a contract miner for a large com-
pany. 
---- Other {explain). 
If you would be willing to ta lk more in depth about the cost of federa l regulations on coal 
mining in Kentucky, please give your name, address and phone number. {If you do not wish to 
talk fur ther and do not wish the above information to be identified, do not complete the name 
and address space. We appreciate your help to this point. Thank you.) 
Phone:----------------------------- --
0MB 1 OOS 8000 5 
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Appendix A-2 
RESULTS OF QUESTIONNAIRE ON COST OF FEDERAL REGULATION IN COAL MINING 
Estimated 
Cost With Personnel Mon-days Future for Small Operator 
In oper- Type Estimated Differ- Estimated Permanent to Comply lost due 
otion No. Tons No. on Mine Days No. Present ence Present Cost Rec ulotions with Reg- to lnspec- Become Go Con-
ID# y N Mines (000) Payroll s u Worked Shifts Cost/Ton Column W/ O Regulation H L s ulotions l ion Some Lorge Out tract Other 
1 X 1 35 B X 200 1 $20 - 21.99 6 $14 - 15.99 X 2 0 X 
2 X 1 230 55 X 234 2 22 - 23.99 8 14 - 15.99 X 10 52 X 
3 X 1 75 22 X 310 2 30- 31.99 12 18-19.99 X 2 30 X 
4 X 
5 X 1 100 22 X 275 2 20 - 21.99 4 16-17.99 X 3 15 X 
6 X 
7 X 2 600 165 X 270 2 less than 20 20 - 21.99* X 2 50 X X 
B X 1 23 12 X 280 1 26- 27.99 6 20 - 21.99 X 3 10 X 
9 X 1 35 12 X 300 1 20 - 21.99 6 14 - 15.99 X 1 10 X 
10 X 1 40 15 X 190 1 less than 20 3 14 - 15.99 X 3 20 X X 
11 X 




16 X 1 20 7 X ? 1 20- 21.99 22 - 23.99* X ? 30 X 
17 X 
18 X 
19 X 1 30.5 10 X 242 1 14.75 4.75 10.00 X 2 X 
20 X 1 45 5 X 100 1 22 - 23.99 6 16 - 17.99 X 2 15 X 
21 X 1 27.5 B X 275 1 20 - 21.99 6 14 - 15.99 X 2 40 X 
22 X 1 65 22 X 279 2 less than 20 3 14 - 15.99 X 4 25 X 
23 X 1 53 10 X 210 1 22 - 23.99 6 16 - 17.99 X 10 3 X 
24 X 5 500 78 X X 260 1 20 - 21.99 6 14 - 15.99 X 15 50 X X 
25 X 1 136 27 X 250 2 22- 23.99 4 18 - 19.99 X 2 u X 
26 X 2 260 65 X 230 1 30- 31 .99 12 18 - 19.99 X 22 2.5 X X 
27 X 1 135 12 X 150 1 30 - 31.99 10 20 - 21.99 X 2 :LU X 
28 X 2 300 40 X 230 2 24 - 25.99 B 16 - 17.99 X 5 ? X 
'29 X 7 970 850 X 210 3 34 - 35.99 12 22 - 23.99 X 200 u X X 
30 X ? 313 78 '290 ? 24 - 25.99 10 14 - 15.99 X 20 0 X 
31 X 20 2000 BOO X 235 ? 24 - 25.99 8 16 - 17.99 38 ? X 
32 X 2 51 40 X 210 1 24 -25.99 10 14 -1 5.99 X 10 25 X 
33 X 3 300 55 X 220 1 24 - 25.99 10 14-15.99 X 12 20 X 
34 X 1 66 26 X ? 2 22- 25.99 7 16 - 17.99 X 4 26 X 
35 X 
36 X 2 55 25 X X ? 1 20 - 21.99 :.l 18-19.w X U OU X 
37 X 27 750 375 X 165 2 30- 31 .99 2 W - ~.VY X I!> /:,V X 
38 X 3 249 110 X 224 2 34 - 35.99 7? "( ( X 
39 X 1 35 16 X 85 1 20 - 21.99 4 16 - 17.99 X 3 :LU X 
Estimated 
Cost W ith Personnel Mon-days Future for Small Operator 
In oper- Type Estimated Differ- Estimated Permanent to Comply lost due 
olion No. Tons No. on M ine Days No. Present ence Present Cost Rec u lo tions w ith Reg- lo lnspec- Become Go Con-
ID# y N Mines (000) Payroll s u Worked Shifts Cost/Ton Column W/ O Regulation H L s ulotions l ion Some Lorge Out tract Other 
40 X 2 117 40 X 250 2 20 - 21.99 2 18 - 19.99 X 4 20 X 
41 X 1 10 15 X 70 1 30 - 31.99 10 20 - 21.99 X 6 5 X 
42 X 1 97 41 X 204 3 less than 20 3 14 - 15.99 X 8 25 
43 X 9 2400 400 X 245 2 28 - 29.99 10 18-19.99 X 40 250 X 
44 X #1 24 - 25.99 
45 X 2 75 80 X 130 2 #2 34 - 35.99 20 - 21.99 X 20 ? X 
46 X 1 ? 9 X 20 1 less than 20 3 14-15.99 X 1 3 X 
47 X 
48 X 6 450 100 X X 250 2 $26- 27.99 8 $18- 19.99 X 6 50 X 
49 X 1 4 3 X ? 1 28 - 29.99 14 14 - 15.99 X 3 ? X 
50 X 4 2500 1000 X 215 3 34 - 35.99 10 24 - 25.99 X 37.5 250 X 
51 X 1 590 65 X 220 1 22 - 23.99 6 16 - 17.99 X 4 3 X 
52 X 3 175 70 X 170 2 24 - 25.99 6 18 - 19.99 X 10 90 X 
53 X 3 200 79 X 225 1 22 - 23.99 4 18 - 19.99 X 9 12 X 
54 X 1 50 11 X 220 1 less than 20 3 14 - 15.99 X 2 ? X X X 
55 X 1 38 10 X 250 2 20 - 21.99 4 16 - 17.99 X 10 60 X 
56 X 2 75 25 X 200 1 20 - 21.99 6 14 - 15.99 X 4 25 X 
57 X 1 10 4 X 250 1 22 - 23.99 6 16 - 17.99 X 1 0 X 
58 X 1 75 17 X 240 1 less than 20 3 14 - 15.99 X 2 22 X 
59 X 
60 X 1 3.5 5 X 240 1 less than 20 3 14 - 15.99 X 1 80 X 
61 X 4 300 160 X 220 3 less than 20 3 14 - 15.99 X 4 30 X 
62 X 2 130 25 X 260 2 less than 20 3 14 - 15.99 X 5 40 X 
63 X 1 159 25 X 195 2 less than 20 3 14 - 15.99 X 6 12 X 
64 X 2 35 25 X 200 1 less than 20 4 12.00 X 4 20 X 
65 X 2 75 30 X X 190 1 20- 21.99 6 14-15.99 X 2 20 X X 
66 X 
67 X 4 388 218 X 240 3 32- JJ.99 1 J:l.W X 10 150 X 
68 X 1 14 6 X JW 1 24 - 25.99 8 16- 17.W X I 26 X 
69 X 6 384 165 X 295 2 26 - 27.99 6 20- 21.99 X 7 100 X X 
70 X 1 2 1 X 30 1 20 - 21 .99 4 16 - 17.99 X 1 ? X 
71 X 5 234 ? X 200 2 22 - 23.99 6 16 - 17.99 X ? ? X 
72 X 
73 X 3 34 16 X 257 2 26- 27.99 12 14-15.99 X 5 860 X 
74 X 1 235 19 X 220 2 less than 20 3 14 - 15.99 X 2 5 X 
75 X 3 .5 ? ? ? 22 - 23.99 8 14-15.99 X ? ? X 
76 X 1 70 15 X 253 1 less than 20 5 10.00 X 3 10 X 
77 X 4 411 160 X 242 1 26- 27.99 10 16 - 17.99 X 67 ? X 
78 X 1 15 10 X 150 1 24- 25.99 10 14 - 15.99 X 4 150 X 
79 X ? 10 10 X ? 2 18.00 3 14 - 15.99 X 2 60 X 
80 X ? 60 14 X 255 1 less than 20 3 14 - 15.99 X 2 15 X 
81 X 1 2.8 3 X 300 1 less than 20 3 14 - 15.99 X 1 1 X 
82 X ? 60 5 X 250 1 20 - 21.99 6 14-15.99 X 5 7 X 
83 X 2 60 10 X 213 1 less than 20 3 14 - 15.99 X 2 50 X 




Cost With Personnel Man-days Future for Small Operator ~ 
In aper- Type Estimated Differ- Estimated Permanent to Comply lost due 
ation No. Tons No. on Mine Days No. Present ence Present Cost Re::iulations with Reg- to lnspec- Become Go Con-
ID# y N Mines (000) Payroll s u Worked Shifts Cost/Ton Column W/O Regulation H l s ulations lion Some large Out tract Other 
87 X 1 ? 12 X 226 1 20- 21.99 6 14- 15.99 X 12 ? lC 
88 X 1 43 12 X 221 1 20 - 21.99 6 14-15.99 X 2 29 X 
89 X 1 25 3 X 250 1 less than 20 3 14-15.99 X ? 30 X 
90 X 
91 X 3 240 45 X 240 2 20.00 5 14-15.99 X 2 0 X 









101 X 1 250 60 X ? 2 20 - 21.99 4 16 - 17.99 X 10 ? X 
102 X 
103 X 1 3.5 5 X 230 1 20 - 21.99 6 14 - 15.99 X 2 70 X 
104 X 3 ? ? X X ? 1 22- 23.99 8 14 - 15.99 X 2 24 X 
105 X 
106 X 1 501 25 X 260 2 32- 33.99 18 14- 15.99 X 4 50 X 
107 X 1 30 8 X ? 1 32 - 33.99 ? 8 25 X 





113 X 4 20 6 X 140 1 14.00 8 6.00 X 2 20 X 
114 X 0 0 0 X 140 1 less than 20 3 14 - 15.99 X - - X 
115 X 1 ~:, 16 X 200 1 32 - 33.99 12 20 - 21.99 X 2 10 X 
116 X 




121 X 1 5 9 X 70 1 less than 20 3 14-15.99 X 3 5 lC 
122 X 
123 X 
124 X 4 2000 1000 X 219 2 14 - 15.99 8 26 - 27.99 X ,;n 0 y 
125 X 
126 X 6 an 250 X 215 2 24 - 25.99 2 22 - 23.99 X 10 100 X 
127 X 

























FIRMS FOR WHICH QUESTIONNAIRE RETURNED 
BECAUSE FIRMS CEASED OPERATION 
A & J Coal Company 20) C. C. & H. Coal Company 
Elkhorn City, KY London, KY 
ABC Coal Corporation 21) C. C. & H. Coal Company 
Williamson, WV Manchester, KY 
American Buie Gem Coal 22) Century Coal Enterprises 
Barbourville, KY Grayson, KY 
American Coal Processing Co. 23) Century, Inc. 
Campton, KY Catlettsburg, KY 
Apache Mining Company 24) Champion Energies Construction 
Virgie, KY & Mining Company 
East Bernstadt, KY 
Arthur Coal Company 
West Liberty, KY 25) Cheryl Black Star Coal Company 
Manchester, KY 
Bally Coal Company 
West Liberty, KY 26) Chris Coal Company 
London, KY 
B & C Elkhorn Coal Co., Inc. 
Pikeville, KY 27) Cirque Coal Company 
West Liberty, KY 
B & F Coal Company 
Van Lear, KY 28) C. L. & N. Coal Company 
Van, KY 
B & F Coal Company 
Whitesburg, KY 29) Coal Glo Corporation 
Manchester, KY 
Barton/ Ludwig Resources, Inc. 
Whitesburg, KY 30) Cole Mining Company 
Jackson, KY 
B B S Coal Co., Inc. 
Lexington, KY 31) Co-op Mining Inc. 
Prestonsburg, KY 
B. Huffman Mining 
Elkhorn City, KY 32) Corey Coal Company, Inc. 
London, KY 
Birgie Coal Co., Inc. 
Pikeville, KY 33) D & E Coal Company, Inc. 
Pikeville, KY 
Bluegrass Coal Company 
Hazard, KY 34) D & R Coal Company 
Jackson, KY 
Boy-Air Coal Company 
Barbourville, KY 35) Daniel Boone Coal Company 
London, KY 
Breathitt County Coal Corp. 
Hazard, KY 36) Devcol Inc. 
Lexington, KY 
C & T Coal Company 
Pineville, KY 37) Dig Mining Company, Inc. 
Prestonsburg, KY 
Castle Rock Coal Inc. 




39) Eastern Energy Coal Company 61 ) J & H Coal Corporation 
Whitesburg, Ky Pikeville, KY 
40) Elk Creek Mining Inc. 
Middlesboro, KY 
62) Jerry Lynn Coal Company 
Hazard, KY 
41 ) Elkhorn & Jellico Coal Co. 63) Jody Coal Company 
Howard, KY Dorton, KY 
42) Energy Development Company 64) John' s Coal & Sand Company 
Louisa, KY Pa intsville, KY 
43) Energy Producers of America, Inc. 65) Jonron Coal Company 
Pineville, KY Oneida, KY 
44) F & R Coal Company 66) K D B Coal Company, Inc. 
Allen, KY Barbourville, KY 
45) Flat Top Mining, Inc. 67) Kemi Coal Company, Inc. 
Allen, KY Louisa, KY 
46) Franc Coal Company 68) Kenmont Coals, Inc. 
Manchester, KY Hazard, KY 
47) Franklin Mining Company 69) Kentucky Cardinal Coal Company 
Ashland, KY Sandy Hook, KY 
48) Free Spirit Coal Company, Inc. 70) Kentucky Gem Coal Company, Inc. 
Stone, KY Barbourvi lle, KY 
49) Garco Coal Company 71 ) Broecker, Norris, Rakios Coal 
Jackson, KY Corp. D/ B/ G KY Mt. Coal Company 
Wooton, KY 
50) Gum Branch Coal Company 
Lackey, Ky 72) Kentucky Oak M ining Company 
Hazard, KY 
51 ) H. & L. Coa ls, Inc. 
Whitesburg, KY 73) Kickapoo Coal Company 
Manchester, KY 
52) Harold Fuel Company, Inc. 
Harold, KY 74) Kn ight Coal Company 
Daisy, KY 
53) Helco M inera ls Corp. 
Boonev ille, KY 75) K-TENN Coal Corporation 
Manchester, KY 
54) Hop Coal Company 
Harlan, KY 76) L & B Coal Company 
Honaker, KY 
55) Howard & Russell Coal Company 
Pikev ille, KY n) M cCulloch Consolidated Coal Co. 
Manchester, KY 
56) Hurt & Thompson Coal Company 
Pikev il le, KY 78) Manatee M ining Company 
Paintsville, KY 
57) Hy-Grade Coal Company, Inc. 
Paintsville, KY 79) Marthann Coal Company, Inc. 
Middlesboro, KY 
58) Iron W ood Coal Company, Inc. 
Manchester, KY 80) May Coal Company, Inc. 
Victory May, KY 
59) Island Creek Coal Company 
Central City, KY 81 ) M.B.C. Mining Corporation 
Jackson, KY 
60) Ivy M in ing Corporation 
Jenkins, KY 82) M ile Branch Mining Company 
Pikevi lle, KY 
37 
83) Mill Creek Coal Corporation 
Pathfork, KY 
104) Revere Coal Company, Inc. 
Pikeville, KY 
84) Mini-max Mines & Minerals 105) R.M . Mining Company, Inc. 
Lou isa, KY Combs, KY 
85) Mini-max Mines & Minerals 106) Rockcastle Company 
Sandy Hook, KY Somerset, KY 
86) Mountain River Coal & Coke, Inc. 107) Roddy Shurdivant Enterprises, Inc. 
Lexington, KY Ashland, KY 
87) Mt. Victory Coal Co., Inc. 108) Ron-Cari Kentucky, Inc. 
Somerset, KY Windsor, CT 
88) New Branch Creek Mining Company 
Barbourville, KY 
109) Royalton Coal Corporation, Inc. 
Prestonsburg, KY 
89) New White Coal Company, Inc. 110) Royalton Coal Corporation, Inc. 
Hindman, KY Salyersville, KY 
90) North American Mining Co., Inc. 111 ) R.R.R. Coal Company 
Buckhorn, KY Paintsville, KY 
91 ) Northern Coal Corporation 
Prestonsburg, KY 
112) S.B.S. Contractors, Inc. 
Barbourville, KY 
92) Oak Branch Mining Company 113) Seminole Coal Company 
Hazard, KY Paintsville, KY 
93) Pennsylvania-Kentucky Mining 114) S.H. & W. Coals, Inc. 
Company Corbin, KY 
Detroit, Ml 
115) Smith & Bryant Coal Company 
94) Pioneer Coal Corporation 
Paintsville, KY 
Viper, KY 
116) Solid Coal Company 
95) Pope-Taylor Coal Co., Inc. Barbourville, KY 
Cawood, KY 
South Central Coal Company 117) 
96) Potsey Coal Company Beattyville, KY 
West Liberty, KY 
118) Southern Gulf Minerals Co., Inc. 
97) Pounding Mill Coal Company Corbin, KY 
McCarr, KY 
119) Southern Mining Company, Inc. 
98) Quality Coal Company 
Riceville, KY 
Feds Creek, KY 
120) South Side Mining & Construction 
99) R & H Coal Company Company 
Whitesburg, KY Pilgrim, KY 
100) R & R Coal Company 121) SP G Coal Company 
London, KY London, KY 
101) Regal Coal Company 122) Spring Branch Coal Company 
Wallins Creek, KY Meta, KY 
102) Regal Mining, Inc. 123) Star Buck Mining Company 
Hager Hill, KY Salyersville, KY 
103) Resource Coal Company 
Hazard, KY 
124) St. Charles Mining Company 
St. Charles, VA 
38 
125) Straight Line Coal Corp. 136) Turquoise Mining Co., Inc. 
Hindman, KY Paintsville, KY 
126) Stripco Coal Corporation 137) Underground Recovery, Inc. 
Grayson, KY Bowling Green, KY 
127) T. & K. Mining Company, Inc. 
Wayland, KY 
138) Upper Beaver Coal Company 
Wayland, KY 
128) T & T Darby Coal Co., Inc. 139) Wells Coal Company, Inc. 
St. Charles, VA Prestonsburg, KY 
129) T C H Coal Company 140) White Ash Mining Corp. 
Shelbiana, KY Paintsville, KY 
130) T.H.C. Mining Co., Inc. 141) William & Dixon Construction 
Prestonsburg, KY Company 
West Liberty, KY 
131) Three Star Mining Company 
Manchester, KY 142) Winjay Coal Company 
Pikeville, KY 
132) Three-Way Coal Company 
Whitesburg, KY 143) Woodbine Coal Company 
Corbin, KY 
133) Tishona Coal Company 
Ashland, KY 144) Wyandot Corporation 
Burnside, KY 
134) Tracy Coal Company 
Daisy, KY 145) Zep Coal Company, Inc. 
Grayson, KY 
135) T R B & B Coal Company 
Ermine, KY 
Appendix A-4 
COMMENTS WRITTEN ON QUESTIONNAIRE BY RESPONDENTS 
l ) " Kentucky Mines & Minerals closed me down. I couldn' t get them to give me a license. I 
can' t post all that bond requirement stuff. I was an existing underground mine operator. I 
had been in operation for twenty years. I am small. They said, ' " Get out, go get on food 
stamps."' We can' t even do the required paperwork." 
2) " No, cannot sell high sulphur coal at good price. Mine regulations need to be relaxed for 
strip operators." (Last mined December, 1978). 
3) " We are now operating only one mine. Last year we had two. One was shut down be-
cause of high cost of production." 
4) " With all the Federal regulations on underground and surface mines, plus the cost of mining 
as compared to the price of coal, you can't make any profit." 
5) " Stopped mining last July because the cost of production exceeded the price we could get 
for the coal. Continue to purchase coal from small operators and sell through our tipples." 
6) " Yes, but I have to quit if federal and state inspectors keep the pressure up." 
7) " No, ceased operations May 16, 1978, due to overregulation and formation of OSM." 
8) " No operation at present time. Due lo the new OSM regulations." 
9) " Nol Regulations and bond gelling tougher every day. Simply can't compete with low 
coal sale return and higher and higher operating cost." 
10) "I am now leasing my equipment to a coal company. I could not afford to operate my 
own equipment." 
11) " No, we shut down our operations in 1978 in anticipation of the new laws. We felt like it 
would not be economical to comply with the regulations at today' s prices. We feel that the 
cool industry is the most over-regulated industry there is. Would recommend a review of 
all laws and regulations. Make them more uniform and weed out the unnecessary ones." 
12) " ICC rate increases to the l&N as well as expense of compliance with federal regulations." 
(Resulted in cessation of operation.) 
13) " No, we have been closed since March 18 because we could not bond our mine for $5,000, 
license $125, map $25,000. Closed by state." 
14) " Went bankrupt trying to comply with federa l and state regulations and too much tax." 
15) " Due to costs and ungodly federal harassment! Put us out of business." 
16) " No, because of new federal regulations, d ifficulty in gelling permits and bonds." 
17) " We have quill Federal regulation and price of coal." 
18) " No, my cost of mining exceeded the price we could obtain for our coal." 
19) " I am now sub-contracting from another firm and able to work this way, only because we 
have a mountain top removal job. I shut down my own job on land and coal that I own in 
January 1979 because I could not comply with regulations regarding restoring land to orig-
inal contour." 
20) " Cost of federal regulations made the cost of mrnrng our cool go from $22 a ton to $36 
per ton. At the same time the market price went from $26 per ton to $18 a ton. Our 
company went broke." 
21) " No, because of poor market and low coal reserves in previously worked mine. Federal 
regulat ions would have had a great impact had I still been in operation." 
22) " We are not presently in the mining business. Too many regulations and high equipment 
costs. Low coal prices. The economy." 
23) "No longer in operation because of OSM and State Division of Reclamation. Both agencies 
have hired environmentalists who are opposed to all types of mining." 
24) " We went out of the mining business for the time being because of federal regulations 
and inflation." 
25) " No longer in operation, ICC arbitrary increases in coal freight rates to the l&N." 
26) " No longer in operation because of red tape and too many regulations." 
27) " By law the employees cannot lose time due to a closure order, citation, etc. However 
the company lost several production days due to silly citations, unnecessary reclamation 
order, etc." 
28) " No longer in operation--Federal Surface Mine law." 
29) " Part time operation. The federal cool mining regulations are so strange that before they 
went into effect we were working six days per week augering. Now we can only work 
about two days per week." 




31) "Too much regulation, inspectors think they have to find something wrong or they will lose 
their jobs." (No longer in operation.) 
32) "The federal coal mining regulations put me out of business September 5, 1972. The little 
man is out." 
33) "Closed down. Kentucky state refused to license my small Blue Gem Coal mine because I 
could not post a bond to reclaim this old mine which I did not open. This I believe is very 
unfair. We do not dump anything outside on the surface. Existing underground mines 
should be exempted." 
34) "No, I could not operate at a profit. I was a small operator." 
35) "We do not mine coal anymore. Out of business in over two years. So we would appre-
ciate that you would not send us anymore papers to fill out." 
36) "No, am waiting for permit to be approved for new underground mine. Was in operation 
in 1979." 
Appendix A-s 
SUMMARY OF MAJOR COAL MINING REGULATIONS 
Major provisions of the Federal Surface Mining Control and Reclamation Act of 19n: 
* Prohibits the placement of spoil over the outslope on slopes greater than 20 degrees. 
* Requires restoration of the mined land to its approximate original contour, with the ex-
ception of the mountaintop removal method of mining. 
* Restores the mined land to an equal or better use. 
* Prohibits highwalls. 
* Requires the segregation of topsoil. 
* Protects the existing hydrologic balance at the mine site and associated offsite areas. 
* Permits mining on prime farm lands only under specification for soil removal. 
* Requires a planning process which will designate those areas unsuitable for surface 
mining. 
* Controls coal waste piles in accordance with the Corps of Engineers' standards. 
* Requires insurance to provide for personal injury and property damage protection. 
* Procedural requirements which include: 1 )Permit applications must include information 
on water, vegetation, soils, geology, 2) a mining and reclamation plan including land 
use and blasting plan, 3) wi ldl ife protection prodedures, 4) one year' s pre-mining 
information in the application, 5) mining of prime farmland permitted only if restora-
tion to pre-mining productivity is demonstrated, 6) citizens may sue to prevent issuance 
of permit. 
Major provisions of the Federal Mine Safety and Health Act as revised in 19n include: 
* Covers coal, metal and nonmetal mine health and safety in a single act. 
* Requires four inspections of underground mines and two inspections of surface opera-
tions annually. 
* Provides for mandatory civil penalties for violations of health and safety regulations in 
total mining industry. 
* Sets new emphasis on health standards for total mining industry. 
* Doubles funds under Stale grant program to $10 million and makes grants available lo 
all stales. 
* Sets mandatory time schedules for standards development. 
* Assigns responsibility to Secretary of Labor for improving health standards. 
* Strengthens assessments program and enforcement mechanisms. 
* Increases authorization funds for mine health and safety research to $60 million. 
* Clarifies definition of mine operator to include independent contractors. 
* Provides for development of standards for medical examinations and mandatory transfer 
of miners who are health impaired through work conditions. 
* Provides authority for issuing emergency temporary standards when miners may be en-
dangered. 
* Requires approved health and safety training programs. 
* Provides representatives of the miners the right to accompany Federal inspectors and be 
compensated for exercising this right. 
* Provides for frequent inspections {as often as once every five days) for mines liberating 
1,000,1)()() cubic feet of methane every 24 hours. 
* Allows miners to report violations or hazards to onsite inspectors. 
* Allows inspectors lo issue citations on the belief that there is a violation. 
* Requires issuance of a withdrawal order when a pattern of violations contributing to 
health and safety hazards has been established. 
* Prescribes time limits for an operator to contest citations or penalties, and provides for 
final order of the review commission, not subject to court review, when an operator 
does not contest. 
* Extends the prohibition of discharge or discrimination against a miner. 
* Authorizes the Secretary of Labor to seek an injunctive remedy to close mines where 
there have been habitual violations. 
* Provides for an interest rate of 8 percent lo be charged for unpaid assessed penalties. 
* Eliminates the current Coal Acrs provision for de novo review of Commission orders in 
contested penalty cases. 
* Expands compensation to miners for a shift, to include closures as a result of a mine 
accident, and closures as a result of health or safety conditions. 
* Redefines respirable dust in terms of average concentration. 
* Provides for rescue teams at underground mines at operator' s expense. 
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